Integrating biological pathways in disease ontologies.
Anatomy, clinical features, etiology, and morphology are the major organizing principles in existing disease ontologies. Assuming that biological pathways (including protein physical interactions, metabolic reactions, regulatory networks) will be in the near future key components in classifications of diseases, we have analyzed how information about pathways can be integrated into disease ontologies. We designed a disease ontology in OWL. SNOMED CT was used to provide the initial disease descriptions. In a second step, we integrated information from the KEGG PATHWAY and the GO annotation data-bases into the disease ontology. In the last step, we analyzed the classification of diseases. For example glioma of brain shares 30 pathways with other cancers, and 19 pathways with Alzheimer's disease. As our knowledge about biological pathways is constantly evolving, this approach can be used for integrating automatically this knowledge in existing ontologies. Thanks to the automatic classification associated with formal ontologies, this approach helps identify physio-pathological classes and taxonomic relations in diseases ontologies. It can therefore be used to create new partitions, focusing on pathways, in biomedical ontologies.